ABSTRACT
INTRODUCTION
Posterior capsular rupture (PCR) is a dreaded complication of cataract surgery that significantly impacts the patient's postoperative visual outcome and cost of cataract surgery. PCR is used as the main parameter for cataract surgery competency and is measured via various methods such as surgical logbook review, case-mix assessment, cumulative summation technique and various risk scoring systems. [1] [2] [3] [4] [5] The common reported risks for PCR include cataract morphology such as traumatic and high-density cataract and ocular comorbidity like small pupil, pseudoexfoliation, glaucoma and previous vitrectomy. Other risks include patient factors such as age, ethnicity and the inability to lie flat. [6] [7] [8] Identification of preoperative PCR risk is vital as it allows risk stratification for surgeons to enhance the preoperative counselling process, as well as take precautionary measures intraoperatively. This would also help with surgical case selection for ophthalmology trainees. This study aims to identify the risk factors of PCR in the Malaysian population based on 5-year data from the Malaysian Ministry of Health Cataract Surgery Registry (MOH CSR).
MATERIALS AND METHODS

Ethical approval was obtained from the Medical
Research and Ethics Committee of the MOH. The study also conformed to all local laws and was compliant with the guidelines of the Declaration of Helsinki. Data were prospectively collected from the web-based CSR of the MOH. CSR is part of the National Eye Database, a web-based password protected surveillance system collecting data on eye diseases and clinical performance of the ophthalmology service in Malaysia. It consists of systematic data entry according to predefined sets of preoperative, operative and outcome forms by designated paramedical staff. MOH ophthalmology departments nationwide contribute data to the CSR database. Details on the Malaysian CSR have been published elsewhere. 9 10 All consecutive patients who underwent cataract surgery from 1 January 2008 to 31 December 2013 were identified as potential study subjects. The patients were recruited as study subjects if they were aged 50 years and above and had undergone either phacoemulsification or extracapsular cataract extraction (ECCE) surgery. Patients were excluded if they had secondary intraocular lens implantation as the primary procedure. The factors of interest in this study were patient's demographic profile, ocular and systemic comorbidities, surgeon seniority and type of admission, if combination surgery was performed and the type of local anaesthesia used. All eyes were taken for analysis. Subjects with intraoperative PCR (PCR group) were compared with subjects who did not have PCR (control group) to look for risk factors. The subjects were further subdivided into four age categories which were the 50-59, 60-69, 70-79 years and above 80 years category.
Specialists were defined as surgeons who had obtained ophthalmic qualification and passed the probation period of 6-18 months. Gazetting specialists were defined as surgeons who had obtained ophthalmic qualification and were undergoing the probation period. Medical officers were defined as surgeons under training for ophthalmic qualification.
Statistical methods
Data collected were analysed using IBM SPSS Statistics 20 (IBM SPSS Statistics for Windows, IBM). Continuous variables were presented by mean and SD for normally distributed data and median and IQR for skewed data, and categorical data were presented by frequency and percentage. The simple logistic regression model was used to estimate the OR for age, gender, race, cause of cataract ( primary and secondary), type of admission, type of surgery, type of anaesthesia, ocular comorbidity of the eye, surgeon status, systemic comorbidity and type of combined surgery. ORs indicating the effect of the risk factors on the occurrence of PCR during cataract surgery were calculated and reported with 95% CIs. The backward stepwise model was then carried out in the multiple logistic regression including all the risk factors, except for secondary cause of cataract (trauma, drug induced and surgery induced) as the number of the observations was small. Adjusted OR and its 95% CI were used to estimate a risk score for combinations of risk factors. The p values <0.05 were considered statistically significant.
RESULTS
Of the 174 674 cataract operations registered during the study period, 150 213 eyes belonged to patients aged 50 years and above who underwent either phacoemulsification or ECCE. There was a steady increase in the number of cataract surgeries being documented throughout the years. The percentage of intraoperative complications in total was 6.1%. The yearly PCR rate ranged from 2.7% to 3.7%, with an overall PCR rate of 3.2%. Both intraoperative complication and PCR rate showed a decreasing trend over the years. The more serious complications such as dropped nucleus and suprachoroidal haemorrhage were not frequent and the trend remained unchanged over time (table 1) .
A total of 4654 eyes had documented intraoperative PCR. Most study subjects (80.4%, 120 790/150 213) were aged 60 years and above. The PCR group was noted to have an overall higher mean (67.8 years vs 67.2 years) and median age (68.0 years vs 67.0 years) in comparison to the study group ( p<0.001). The age groups showed that the 70-79 and ≥80 years old categories had a higher risk of PCR (17% and 23% higher risk, respectively) compared with subjects aged 59 years and below. Males represented 46.9% (70 405/150 213) of the study population and were noted to have a higher risk of PCR in comparison to females (95% CI 1.04 to 1.17; OR: 1.11). The majority of subjects were Malays (42.1%, 63 204/ 150 213), followed by Chinese (33.8%, 50 758/150 213), Indians (13.9%, 20 845/150 213) and other races (6.5%, 9823/ 150 213). No statistical difference was noted for the interethnicity PCR rate (table 2) .
The most common ocular comorbidity was diabetic retinopathy which was present in 9.6% (14 458/150 213) of study subjects. Diabetic retinopathy and pterygiums involving the cornea did not affect the PCR risk. The three most frequent intraoperative local anaesthesia given were topical (51%, 76 611/150 213), followed by subtenon (37.0%, 55 644/150 213) and intracameral (9.5%, 14 243/ 150 213) anaesthesia. Facial block was the least preferred method of anaesthesia (0.18%, 264/150 213). Retrobulbar, subconjunctival and facial block anaesthesia did not statistically affect the surgical outcome. Subjects who had topical and intracameral anaesthesia were noted to have lower risk of PCR in comparison to peribulbar and subtenon anaesthesia.
DISCUSSION
Data from the study were contributed by 36 MOH public hospitals, which represented the main providers of cataract service in Malaysia. The rise in cataract surgeries performed over the years was likely a result of expansion of ophthalmological services to rural areas, cataract outreach programmes and increased acceptance of phacoemulsification as the preferred surgical technique. Patient turnover was also higher with better surgeon acceptance †Backward LR was applied (all variables were included in the multiple logistic regression). Multicollinearity was checked and not found. Classification of intraoperative topical and intracameral anaesthesia and day care surgical facilities. 9 Our PCR rate of 3.2% was comparable to reported literature that reported PCR rates of 1.95% 11 -4.7%.
12
The development of better surgical techniques and improved supervision of trainees may explain the reduction of intraoperative complication and PCR rate. Our study findings of older age (≥70 years) being a significant risk factor for PCR corresponded to other published studies. 6 13 Older age may contribute to PCR due to weakening of the zonules with advancing age, increased lens density and other age-related ocular or systemic comorbidities that elevate the complexity of the cataract surgery performed. 13 Our study noted no significant difference between the various ethnic groups. This finding was consistent with data from Singapore, which had a similar ethnic profile to Malaysia. 14 Pseudoexfoliation and phacomorphic lens were significant PCR risk factors. Pseudoexfoliation is a well-known risk factor for PCR due to decreased pupil dilatation and weakened lens zonular support. The phacomophic lens is prone to increased intraoperative complications because of decreased corneal clarity from elevated intraocular pressure and the shallow anterior chamber from the intumescent lens, which impedes surgical instrumentation during cataract surgery.
Subjects with diabetes were noted to have more PCR. This was consistent with ocular changes in diabetes which potentially complicates cataract surgery such as decreased corneal clarity from diabetic keratopathy, impaired pupil dilatation and thickened lens capsule basement membrane which makes the lens capsule more friable and liable for rupture. 15 Renal failure was also a significant PCR risk factor. This could be attributed to lens zonular stretching due to changes in anterior chamber depth from haemodialysis. 16 Experience improves cataract surgery outcomes. 17 This was noted that where senior surgeons had lower PCR rates compared with junior surgeons. We also noted cataract surgery combined with vitrectomy significantly increased PCR rates. This may be because vitrectomy causes fluctuation in anterior chamber depth, changes zonular support and affects posterior and anterior lens capsule stability. 18 Anaesthesia type was reported not to affect the PCR rate. 19 Our study however noted that kinetic anaesthesia such as topical and intracameral anaesthesia were associated with a lower risk of PCR compared with akinetic anaesthesia (retrobulbar, peribulbar and subtenon anaesthesia). This may be due to selection bias as the study was not randomised. Also, the patients who required akinetic anaesthesia may have had higher preoperative risk of PCR and akinetic anaesthesia were given in anticipation of complicated cataract surgery and prolonged surgery time.
We also noted that ECCE had a lesser risk of PCR. Our results may be a result of selection bias or could be due to surgeons increased familiarity with the ECCE technique as cataract surgeons in Malaysia are taught to master ECCE before they learn phacoemulsification.
The limitation of this study was that it was retrospective in nature. Also, as data were collected from a database, there would be a risk of under-reporting, lost data and selection bias. In addition, data entry by multiple individuals may have affected the accuracy of the data entered.
Our study however is still relevant as this was the largest multicentre survey of PCR for cataract surgery in Malaysia to date with good representation of all Malaysian ethnicities and fairly equal representation of both genders. In conclusion, this study is in agreement with other studies for the risk factors of PCR with the exception of local anaesthesia given and type of cataract surgery. We believe that with better identification of risk factors, the outcome of cataract surgery can be further refined for future minimisation of PCR risk.
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